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Amendments to the Claims 



This listing of claims will replace all prior versions and listings of claims in the appl 



i cation: 



•ea 



Listing of Claims: 

1. (currently amended) A method of fabricating a gate electrode for a semiconductor 
comprising the steps of: 

providing a substrate prepared with a gate stack, the-. ga te stack includ es a rate H.V.Wtrir 
on the substrate and a gate i aycr 0D ^ gaTft rtieIectric , thft ? at „ laver gonmiisuigt^mvidiBg- 
fhesubotratoalayo i-uf a first material of thickness 1^, the first material being selected from the 
group consisting of Si, Si^Ge* alloy, Ge and mixtures thereof; 

Ersyiding a metal layer on the gate lav^r th* ™ttf l aver having * a£^>i^ 
thickness tm; and 

annealing the layers, such that substantially all of the first material of the sate laver and 
metal of the metal jayer over the gate layer are consumed during reaction with one another to 
fonn a resulting layer which .serves as th e fate e lectrode in conta ct with the gate H^Wtri,. 



2. (currently amended) The method of claim 1, wherein the metal laver comprises a m^l 
is selected from one of the group consisting of Ni, Pd, Pt, Co, Ti and alloys of these materials 
including Ni-Pt, Ni-Pd, Ni-Co. 



3. 



(currently amended) the method of claim 1 , wherein the gate stack father 



comprises 



dielectric sidewall s pacers and proyjdjng t ho fl i rt mnf rrid layer b a pp lied to the a nd 
the metal layer comprises depositing the metal layer , io provided on the first material layer. 
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4. (original) The method of claim 1 wherein the thicknesses t, and t m are related by a 
predetermined ratio of Wtp. 



5. (original) The method of claim 4, wherein the ratio of tj^ is determined by the 
particular first material and metal to be annealed. 



6. (original) The method of claim 1 wherein annealing is performed at temperature; 
ranging from 300 to 900°C. 



7. (original) The method of claim 1 further comprising the step of depositing a further 
layer of metal on the gate electrode to increase gate thickness. 



8. (original) The method of claim 7 comprising forming source/drain contacts 
simultaneously with the gate electrode. 



9. (original) The method of claim 8, wherein as much as 5% of one of the first material 
and the metal remains following reaction with the other of the metal and the first material. 



1 0. (currently amended) A The gate electrode for a semiconductor device comprising: 
a substrate with a gate stack for m ed th e r e on , the gate star* inc ludes a rate H.VWW 

the substrate and the pat* e lectrode mi the p ate riieW^ 

wherein the pate Hmrode comprises a first mat*™! a n d a metal whir.h have bean 

sub^ ntially consmngd nn ri n C ntn h y r r th nrrn n filmed hy the aaneafeg u f a fe rt matorial with 
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■ m n h l, m brta m iulry all of the fiipl ui n t nrinl 3U J fee muU. 1 hu ang been «^ during 
reaction with one another earned by anneahn^ t h c resultant lay n r ee^mg ± g g at0 eteeteede . 



1 1 • (original) The gate electrode of claim 1 0, wherein the metal is selected from one of 
the group consisting of Ni, Pd, Pt, Co, Ti and alloys of these materials including Ni-Pt, Ni-Pd, 



Ni-Co. 



1 2. (original) The gate electrode of claim 1 0, wherein the first material is selected from 
the group consisting of Si, Si.^Ge* alloy, Ge and mixtures thereof. 



13. (original) The gate electrode of claim 10 wherein as much as 5% of one of the first 
material and the metal remains following reaction with the other of the metal and the first 
material. 



14. (currently amended) The gate electrode of claim 13, wherein a layer of metal is 
provided on the gate layer first material 



1 5. (original) The gate electrode of claim 1 0 wherein the gate electrode is incorporated 
in a CMOS semiconductor device. 



1 6. (currently amended) A method for forming an integrated circuit comprising: 

providing a substrate prepared with a first gate stock with dielectric bewail ^ r.„e ™ 
t he substrate and first and second d iffusion r egions in the ^tr ate tn thA aate ^ th „ 

gate stack includes n rate diHecfric on the snhstmte and a „ n ft, ga , ft H ,VW^. 
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def **^ t he gate layer comp rises an amorphous or polycrystalline material fe*4ayer 
o* th n mbstratc, i Ln fest i uiuyii ^ u matemt having a work function close to the mid- 
gap of silicon band gap; 

de positing a metal layer ovg the gubsagjg covering the Pa t. ^ ^ diffl ,,,„ n 
Recessing the metal l RVPr to cause a reaction between the gate layer and the metaj Layer 
such that substantially all the matgrigj of the <,»t» layer an d nnrf.W gf^ ^ eta i , aver nwr th „ 
ate layer are consumed to form a resulting layer which serv.« ^ tN> gate elerfmH. 
contacts the gate dielectric 

p nttor n in c fe s t la> ci tu form q gate d coU n rln of a trapjijt o r and fanning f n A 
second dififucion regions of the trambt ui ; and 

Whercin t hp m nt c r iaI uf ^ fi ** ^ < * ****** problems associated with inversion and 
agglomeration associated with formation of the transistor is reduced . 



17. (currently amended) The method of claim 16 wherein: 

the substrate ig p re pared wi|a at least first and second gate st acks with diglgcjric gjdewall 
spacers on the substrate and first and seco nd diffusion regi ons in the W K.«^ adjacent tn tfas 
gate stack,, the pate socles include a pate d ielectric on th e substrate ^ » gate laver on th. 
dieleptric, the first and second P ate stacks serving y p nttnmin g the, first k ) u r ™nipi L L J A n mL lfe 
g at, olor trod c, ufal l uu a first PMOS transistor and a first NMOS transistor to form a CMOS 
integrated circuit; and 

the material of the ft* gate layer comprises silicon, germanium, alloys or a combination 
thereof, including Sii_ x Gex. 
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1 8. (currently amended) The method of claim 1 6 wherein the material of the gate fet layer 
comprises silicon, germanium, alloys or a combination thereof, including Sij. x Ge x . 



19. (currently amended) The method of claim 17 ±6 further comprises: 

depositing a metal layer over the substrate after the gate electrode and (diffusion regions 
e f the tranoigtor are formed; and 

processing the metal laver to can.™ n r o notinT, between th" mn t- rml of tho fhtt layer aad 
metal layer such that oubatnntially all the material of the first layer and portion of tho metal l ayer 
over the first layer arc consumed wherein a metal mat m al of the metal laver is selected from one 
of the group consisting of Ni. PtL Pt. Co Tj and allovs of these materials including Ni-Pt Ni-Prt 
Ni-Co. 



20. (currently amended) the method of claim 16 49 wherein processing the metal layer 
comprises annealing or rapid thermal annealing. 



2 1 (currently amended) The method of claim 20 wherein unconsumed gate first layer is 
less than or equal to 5% and unreaeted metal layer is less than or equal to 10%. 



22. (currently amended) The method of claim 1£ W wherein the processing the metal layer 
also forms silicide over the diflusion regions. 



23 . (original) The method of claim 22 wherein processing the metal layer comprises 
annealing or rapid thermal annealing. 
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24. (currently amended) The method of claim 23 wherein unconsumcd first gate layer is 
less than or equal to 5% and unreacted metal layer is less than or equal to 10%. 



25. (currently amended) The method of claim 16 4-9 wherein a metal material of the metal 
layer comprises Ni, Pd, r% Co, Ti, or a combination** of alloys thereof including Ni-Pt, Ni-Pd, 
and Ni-Co. 



26. (currently amended) The method of claim 25 wherein the processing the metal layer 
also forms silicide over the diffiision regions. 



27. (original) The method of claim 26 wherein processing the metal layer comprises 
annealing or rapid thermal annealing. 



28. (original) The method of claim 25 wherein processing the metal layer comprises 
annealing or rapid thermal annealing. 



29. (currently amended) The method of claim 16 49 wherein the first gate layer comprises a 
first t h inkness thickness tp and the metal layer comprises a second thickness t m , and wherein a 
minimum of a ratio of the first and second thickness tp/t™ results in consumption ©f of 
substantially the first gate and metal layers during processing of the metal layer. 



30. (original) The method of claim 29 wherein processing the metal layer comprises 
annealing. 
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3 1 . (currently amended) The method of claim 29 wherein the processing the metal layer 
also forms silicide over the diffusion regions. 

32. (original) The method of claim 31 wherein processing the metal layer comprises 
annealing or rapid thermal annealing. 



33. (currently amended) The method of claim 16 ±9 further comprises etching remaining 
portion of unreacted metal layer above the gate electrode after processing the metal layer. 

34: (original) The method of claim 33 wherein processing the metal layer comprises 
annealing. 

35. (currently amended) The method of claim 34 wherein the processing the metal layer 
also forms silicide over the diffusion regions. 



36. (original) The method of claim 35 wherein processing the metal layer comprises 
annealing or rapid therm al annealing. 



37. (currently amended) The method of claim 17 49 wherein the first gate layer comprises a 
first thirikness thickness tp and the metal layer comprises a second thickness t^ and wherein a 
minimum of a ratio of the first and second thickness tp/tm results in consumption ef of 
substantially the gate and metal layers during processing of the metal layer. 
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38. (original) The method of claim 37 wherein processing the metal layer comprises 
annealing. 

39. (currently amended) The method of claim 37 wherein the processing the metal layer 
also forms silicide over the diffusion regions. 

40. (original) The method of claim 39 wherein processing the metal layer comprises 
annealing or rapid thermal annealing. 

4 1 . (currently amended) An integrated circuit comprising: 
a transistor disposed on a substrate, the transistor having 

a gate stack with a gate diele ctric disposed on the substrate and a gate electrode 
disposed on and in contact with the gate dielectric, and 

first and second diffusion regions adjacent to the gate stack. 
having a gate electrod e and first and second diffusion r e gions where i n the gate electrode 
is formed from an amorphous or polycrystalline first layer comprising a material and a metal 
layer which have b een substantially consumed during reaction with one another caused by 
annealing having a work function elope to the mid gap of silicon band gap , wherein t h e material 
reduces problems associated with inversion and agglomeration associated with formation of the 
transistor js reduced. 



c 
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